Procedure for Pi (Quantitative). Individual cell types (5-15 ng) were dissected from dried tissue, weighed on a quartz fiber balance, and assayed for Pi (9) (see Refs. 9 and 10 for a description of these histochemical procedures). The assay principle was the Pi requirement in the enzymic conversion of glycogen to hexose-P.
During a recent study of starch metabolism in guard cells, we (15) observed a striking difference in the Pi concentration between guard cells and palisade cells of Vicia faba L. leaflet. Despite our inability to explain unequivocally the functional significance of those results, we felt the phenomenon itself was of sufficient interest to investigate further. Thus, we have determined the histological distribution of Pi in Vicia leaflet by quantitative histochemical methodology. In addition, hand-sections of Vicia leaflet were stained with a Pi-specific reagent and examined. Corroborative evidence from Energy Dispersive x-ray analysis was obtained also. We report here that Pi concentration in mesophyll cells is much lower than that in the epidermal layer. We discuss possible implications of this histological compartmentation.
MATERIALS AND METHODS
Materials. Vicia faba L. 'Long Pod' was grown in a growth cabinet (60% RH, 14-h day at 18/24°C). Potting soil was 'Hall's All Purpose' (Largo, FL), which was amended to include 6 g/l commercial 6-6-6 ('Suburban' Kerr-McGee Chemical Corp., Okalahoma City, OK) and 1 mmol/l MgSO4 at seeding. Nutrient levels in this soil mix were not determined, nor are they expected to have remained constant Procedure for Pi (Quantitative). Individual cell types (5-15 ng) were dissected from dried tissue, weighed on a quartz fiber balance, and assayed for Pi (9) (see Refs. 9 and 10 for a description of these histochemical procedures). The assay principle was the Pi requirement in the enzymic conversion of glycogen to hexose-P.
Procedure for Pi (Semi-Quantitative). Hand-sections of freezedried leaflet were stained for Pi using a routine histochemical procedure (3% (NH4)6Mo7024-4H20 in 2 N HCI for 10 min followed by a 4-min incubation with 2 mm benzidine in 1.7 N acetic acid, followed by saturated Na acetate; all procedures at room temperature).
Procedure for P (Semi-Quantitative). Individual cells dissected from freeze-dried leaves were placed in rows on Scotch doublesided tape on carbon SEM stubs and coated with 20 to 40 nm of carbon. In a Cambridge S4-10 scanning electron electron microscope with a Tracor Northern TN-2000 energy dispersive x-ray system, the scanned area was limited, as much as possible, to the full area of each individual cell. X-rays were collected for 200 s/ cell for about 30 cells of each type, and the resultant spectral data were reduced to give peak area and elemental identification. We assumed that x-rays were generated by the whole volume of each cell and that the relative peak areas closely reflected the relative amounts of each element within the cell (similar to the assumptions used in Hall biological thin film correction routines in TEM or STEM EDX analyses). Thus, we expressed the data as a ratio of each element to S in that sample. (S was chosen as the reference element because it was relatively abundant, and, unlike K and Cl, did not migrate between cells during stomatal movements.) Thus, ignoring what were assumed to be minor though potentially elementally specific matrix-dependent absorption and fluorescence, these ratios should provide a meaningful profile of the relative abundance of each element in the various cell types. To facilitate the comparison further, we normalized these dimensionless data to the ratio found for palisade cells (Table III) .
(The data were also used in a standardless semi-quantitative program and in a full multiple least squares curve fitting and corrections for atomic number, absorption, and fluorescence (ZAF). We did not place much faith in the results of the analysis of the data using a standardless semi-quantitative routine or multiple least squares curve fitting and ZAF corrections because of inability to know or control the take-off angle ( Figure 1 . On mass basis, the Pi content of both mesophyll cell types (palisade and spongy parenchyma) was 15 to 20 mmol kg-' dry mass. These values are equivalent to 4 to 5 mm (Table I) .
In guard cells, the Pi content was about 175 mmol kg-' dry mass, which is equivalent to approximately 150 mM (Table I) ; guard cell Pi content was independent of stomatal pore size (data not shown; 15).
Epidermal cells per se had the highest Pi content on mass basis (-290 mmol kg-' dry mass) ( Fig. 1 ; Table II ). In additional experiments, fresh epidermal strips were peeled and rinsed before freeze-drying. When the strips were peeled at 90°angle (which disrupts 25-50% of epidermal cells), the average Pi content of the epidermal cell samples was 101 mmol kg-' dry mass and the variability of Pi content from sample to sample was increased (Table II) . When the strips were peeled at 1800 (which disrupts almost all epidermal cells), the Pi content was barely significant (-5% of controls; Table II ). These additional experiments indicate that the bulk of epidermal Pi is cellular.
Semi-Quantitative Localization of Pi. Histochemical staining of frozen-dried leaf sections indicated that Pi was primarily localized at the periphery of epidermal cells and throughout the lumen of guard cells. By contrast, Pi was rarely detected in the mesophyll.
Semi-Quantitative Localization of P. P/S was similar in the mesophyll cell types (Table III) . Epidermal cell P/S was about 2-fold higher than in mesophyll cells. The highest P/S ratio was in guard cells.
K/S and Cl/S ratios in guard cells depended on stomatal aperture (data not shown). In general, K/S and Cl/S were highest in guard cells (Table III) . These ratios in the epidermal cells were also higher than those in palisade cells.
Mg/S ratios among the different cell types varied by less than 45% (Table III) .
The small amounts of Ca and Mn compromise the value of the data for these elements somewhat. Nevertheless, the Ca/S ratio in epidermal cells indicates Ca is relatively diminished there (Table III) , while Mn appeared relatively abundant in guard cells (Table III) 
